Thymosin fraction-5 possesses antiproliferative properties in HL-60 human promyelocytic leukemia cells: characterization of an active peptide.
Thymosin fraction-5 (TF5) is a protein preparation of the bovine thymus. TF5 stimulates many assays of T cell-mediated immunity. We found that TF5 substantially suppressed proliferation of the rat C6 glioma and MMQ pituitary adenoma cell lines. Our current research using the promyelocytic cell line HL-60 suggests that TF5 also prevents proliferation of human myeloid leukemia cells. Our objective is the purification and chemical characterization of TF5 peptide components responsible for inhibition of HL-60 proliferative capacity. Using the inhibition of HL-60 cell proliferation, we have chemically characterized TF5 using fast protein liquid chromatography (FPLC), reversed-phase high-performance liquid chromatography (RP-HPLC), and high-performance capillary electrophoresis (HPCE). Vital dye-exclusion, oxidative metabolism of chromogenic dyes, and clonogenic growth profiles were used to determine rates of HL-60 proliferation. Our results identified an approximately 6000 Da component of TF5 capable of inducing HL-60 growth arrest. Synchronized HL-60 cells exposed to TF5 and its various constituents were subjected to cytometric analysis by flow cytometry. TF5-treated HL-60 cells had an increased subdiploid faction (i.e., sub-G1) compared to control cells. TF5 also increased Annexin V staining in randomly cycling HL-60 cells. Thus, a TF5 subfraction possesses growth-suppressive activity for human myeloid neoplasms. Our results indicate that this effect is characterized by at least one hallmark of apoptosis. Future clinical management strategies for certain leukemias may involve the use of thymic peptides.